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CLAIMS 



[Claim 1] The manufacture approach of the titanium oxide photocatalyst film characterized by 
forming the titanium oxide photocatalyst film in a base material with vacuum evaporation technique. 

[Claim 2] The manufacture approach of the titanium oxide photocatalyst film according to claim 1 
characterized by the oxygen tension at the time of vacuum deposition being 8x10 to 4 torrs or less. 

[Claim 3] The manufacture approach of the titanium oxide photocatalyst film according to claim 1 or 
2 characterized by making whenever [ vacuum evaporationo angle-of-incidence / at the time of 
vacuum deposition ] into 40 degrees - 60 degrees. 



DETAILED DESCRIPTION 



[0001] 

[Industrial Application] This invention relates to the manufacture approach of the titanium oxide 

photocatalyst film used for atmospheric air, water purification processing, etc. 

[0002] 

[Description of the Prior Art] Having a photocatalyst operation in recent years, and the bad 
influence to a living body thin-film-izing few and stable titanium oxide, and utilizing as a 
photocatalyst is examined. After applying to a base material with a DIP coating method or a spin 
coating method by using the alkoxide of titanium content as a raw material as the manufacture 
approach of the conventional titanium oxide thin fi|m, the approach of making hydrolyze by heat- 
treatment and forming the film is learned. However, the film obtained by this manufacture approach 
has low photocatalyst activity, and the method of obtaining the film with high photocatalyst activity 
is searched for. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above- 
mentioned situation, and aims at offering the manufacture approach that the titanium oxide 
photocatalyst film with high photocatalyst activity can be obtained. 
[0004] 

[Means for Solving the Problem] The manufacture approach of the titanium oxide photocatalyst film 
invention concerning claim 1 is characterized by forming the titanium oxide photocatalyst film in a 
base material with vacuum evaporation technique. 

[0005] The manufacture approach of the titanium oxide photocatalyst film invention concerning 
claim 2 is characterized by the oxygen tension at the time of vacuum deposition being 8x10 to 4 
torrs or less in the manufacture approach according to claim 1 . 

[0006] The manufacture approach of the titanium oxide photocatalyst film invention concerning 




claim 3 is characterized by making whenever [ vacuum evaporationo incident angle / at the time of 
vacuum deposition ] into 40 degrees - 60 degrees in the manufacture approach according to claim 
1or2. 

[0007] Hereafter, this invention is explained with reference to a drawing. Drawing 1 is a sectional 
view which explains the manufacture approach of this invention in model, arranges the base 
materials 1 , such as a ceramic substrate, in a vacuum tub (not shown), and puts in the titanium 
oxide 2 of the raw material which is a vacuum evaporationo ingredient in a crucible 3. Under the 
present circumstances, as for 5, it is [ whenever / incident angle / of the vacuum evaporationo 
ingredient from the source of vacuum evaporationo to the front face of a base material 1 (titanium 
oxide 2 of a raw material) ] desirable to consider as 40 degrees - 60 degrees. In addition, 5 is an 
include angle to the perpendicular 4 to the front face of a base material 1 whenever [ vacuum 
evaporationo incident angle / in this case ]. After arranging a base material 1 and titanium oxide 2, 
the inside of a vacuum tub is made into a vacuum, subsequently, after introducing gas, such as an 
argon, if needed and performing plasma discharge washing, preferably, under an oxygen ambient 
atmosphere, an electron beam 6 is irradiated and vacuum deposition is performed to the titanium 
oxide of a raw material. By carrying out under an oxygen ambient atmosphere, the titanium oxide 
photocatalyst film with more high photocatalyst activity can be obtained. As for the oxygen tension 
in this case, it is desirable that it is 8x10 to 4 torrs or less from the point of the surface smooth 
nature of the titanium oxide photocatalyst film obtained. Thus, after forming the titanium oxide 
photocatalyst film of predetermined thickness, vacuum evaporationo processing is suspended and 
a base material 1 is taken out from a vacuum tub. In addition, in order to obtain the film with high 
photocatalyst activity, after taking out a base material 1 from a vacuum tub, it is desirable [ it is 
desirable for the thickness of the titanium oxide photocatalyst film to form to be 0.15 micrometers 
or more, and ] in atmospheric air to perform heat-treatment of about 1 hour at the temperature of 
about 500 degrees C. 
[0008] 

[Function] In invention concerning claim 1, forming the titanium oxide photocatalyst film in a base 
material with vacuum evaporation technique serves to make photocatalyst activity of the film 
obtained high. 

[0009] In invention concerning claim 2, making the oxygen tension at the time of vacuum 
deposition into 8x10 to 4 torrs or less serves to make good surface smooth nature of the titanium 
oxide photocatalyst film obtained. 

[0010] In invention concerning claim 3, making whenever [ vacuum evaporationo angle-of- 
incidence / at the time of vacuum deposition ] into within the limits of 40 degrees - 60 degrees 
serves for thickness to form the uniform titanium oxide photocatalyst film in. 
[0011] 

[Example] Hereafter, this invention is explained based on an example and the example of a 
comparison. 

[0012] (Example 1) The distance of the crucible which put in the titanium oxide of a raw material in 
the vacuum tub, and the lower limit of an alumina substrate is 500mm, and the alumina substrate 
of 5cm angle which is the base material which forms the titanium oxide photocatalyst film has been 
arranged so that 5 may become 45 degrees whenever [ in drawing 1 / incident angle ]. as the 
titanium oxide of a raw material - Ti01 .6 -Ti01 .7 by Fuji Titanium Industry Co., Ltd. it is — the lot 
number TOP 1 was used. Subsequently, evacuation was performed to 2x10 to 5 torrs, 
subsequently, the argon was introduced to 4x10 to 4 torrs, plasma discharge washing for 2 minutes 
was performed, and the argon supply after a plasma discharge halt was also suspended. 
Subsequently, vacuum deposition of the titanium oxide was carried out, having introduced oxygen 



and having used oxygen tension as 8x10 to 4 torrs. At this time, the conditions of the electron 
beam which is made to rotate an alumina substrate in 500rpm, heats at the heater installed on the 
outskirts so that the temperature of an alumina substrate may become 200 degrees C, and 
irradiates the titanium oxide of a raw material were set to 6kvx400mA. Thus, after forming the 
titanium oxide film with a thickness of 0.5 micrometers, vacuum evaporationo processing was 
suspended, the alumina substrate was taken out from the vacuum tub, subsequently, in 
atmospheric air, 500 degrees C and heat-treatment of 1 hour were performed, and the sample in 
which the transparent titanium oxide photocatalyst film was formed was obtained. 
[0013] The elimination factor of an acetaldehyde estimated the photocatalyst activity of the 
obtained sample, and the result was shown in Table 1 . Here, it is shown that photocatalyst activity 
is so high that the elimination factor of an acetaldehyde is large. Measurement of the elimination 
factor of an acetaldehyde put in the sample in which the titanium oxide photocatalyst film was 
formed, into the predetermined container, poured in the 50 ppm acetaldehyde, irradiated the black 
light of 1 0W for 30 minutes, and was measured using the gas chromatography. 
[0014] (Example 2) The oxygen tension when forming the titanium oxide film was made into 4x10 
to 4 torrs, except it, the sample which formed the transparent titanium oxide photocatalyst film like 
the example 1 was obtained, and the photocatalyst activity of the obtained sample was evaluated. 
[0015] (Example of a comparison) The DIP coat of the solution which made the propanol 90 weight 
section distribute the titanic-acid isopropyl 10 weight section was carried out to the alumina 
substrate of 5cm angle, it calcinated at 500 degrees C for 1 hour, and the titanium oxide film with a 
thickness of 0.5 micrometers was formed. The photocatalyst activity of the obtained sample was 
evaluated like the example 1 . 
[0016] 
[Table 1] 



[0017] 

[Effect of the Invention] According to the manufacture approach of the titanium oxide photocatalyst 
film invention concerning claim 1 - claim 3, the titanium oxide photocatalyst film with high 
photocatalyst activity can be obtained. 



